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[Object] A low cost liquid crystal display device is constructed which heats liquid 
crystal to a predetermined temperature in a short period of time without degrading 
the display quality. 
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[0005] 

[Means of Solving the Problems] In a device having a pair of opposing transparent 
substrates, in which a display electrode made of a transparent conductive film is 
provided on the inner face of one of the substrates and a color filter and a counter 
electrode of a transparent conductive film on the color filter are provided on the 
inner face of the other substrate and liquid crystal is intervened between the pair of 
substrates, the counter electrode is connected to a power source for heating so that 
the liquid crystal is heated by the heat generated by the transparent counter 
electrode. 

Page 3: 
Lines 29 to 41 



i 



A counter electrode made of a transpaernt conductive film is provided on the color 
filter. In the liquid crystal display device in which liquid crystal is intervened 
between the pair of substrates, the counter electrode is connected to and heated by 
a power source for heating so as to heat the liquid crystal by the heat generated by 
the counter electrode. Accordingly, the heat generated by the counter electrode 
directly heats the liquid crystal, so that a voltage required for the heating can be set 
lower than that in a conventional liquid crystal display device in which liquid 
crystal is heated indirectly by a panel heater attached to the outside of a substrate. 
In addition, the direct heating to the liquid crystal results in that the temperature of 
the liquid crystal can be increased to a predetermined temperature efficiently in a 
short period of time. Further, no lowering of transmittance is involved, different 
from the conventional liquid crystal display device in which the panel heater is 
attached, thereby attaining a low cost liquid crystal display device having excellent 
display quality. 
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PROBLEM TO BE SOLVED: To 
make it possible to rapidly heat 
liquid crystals to a prescribed temp, 
without deteriorating a display grade 
by connecting counter electrodes to 
a heating source to heat the 
counter electrodes and heating 
liquid crystals by heating the 
transparent counter electrodes. 

SOLUTION: Electricity is fed from 
the lead electrode parts formed on 
one transparent substrate 1 to 
display electrodes 5 and electricity 
is fed via transfers for driving 
disposed in both long side parts of 
rectangular picture frame-shaped 
light shielding parts from the lead 
electrode parts to the counter 
electrodes 7 of another transparent 
substrate 2, by which the liquid 
crystal display device is driven. An 
RC circuit consisting of a parallel 
circuit of a resistor and capacitor is 
connected to the transfer for driving 
of the other long side part Further, 
both long side parts of the 
rectangular picture frame-shaped 
light shielding parts are provided 
with transfers for heating connected 
to a heating power source disposed 
separately from the driving power 
source for feeding electricity to the 
transfer for driving in order to allow 
the counter electrodes 8 to 
generate heat and to heat the liquid 
crystals by passing current in the 
perpendicular direction of the 
counter electrodes 8. 
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